Context: Cloud computing has been one of the most promising computing paradigms in industry to provide a customizable and resourceful platform to deploy software. There are a number of competing providers and available services that allows organizations to access computing services without owning the corresponding infrastructure. Goal: Identify the main characteristics of opportunities to migrate to the cloud, the respective challenges and difficulties as well as factors that affect the cost-benefit relationship of such adoption. Method: This paper presents a systematic literature review to compare reported strategies of organizations to migrate and adopt cloud computing and their perception of the cost-benefit of this adoption. Results: The overall data collected from these studies depicts that a significant part of the companies perceived inclination towards for the innovation adoption process influenced by technological, organizational and environmental contexts. Conclusion: Due to the variety of strategies, approaches and tools reported in the primary studies, it is expected that the results in this systematic literature review would help in establishing knowledge on how the companies should adopt and migrate to the cloud, how the cost-benefit relationship can be evaluated as well as providers can be selected. These findings can be a useful reference to develop guidelines for an effective use of cloud computing.
INTRODUCTION
Cloud computing (CC) is a paradigm shift in computing that has changed the way users deal and perceive computing (Weiss, 2007) . This scenario has created opportunities for enterprises that have manifested perceived inclination toward cloud computing and the benefits reaped by them (Buyya et al., 2009 ). However, the identification of opportunities for migration, the reasoning of an attractive cost-benefit relationship and the selection of service providers that best fit their needs are not trivial tasks (Li et al., 2012a) (Li et al., 2012b) . The selection of commercial cloud providers is a challenging task and depends on several variables and indicators. Among other reasons, cloud providers may continually upgrade their hardware and software infrastructures, and new commercial Cloud services, technologies and strategies may gradually enter the market . Studies have shown that successful migration to the cloud are usually driven by a set of criteria to select providers that best fit their needs (Li et al., 2012b) .
The motivation for a Systematic Literature Review (SLR) is the need to identify, classify, and compare existing evidence on the strategies used by companies to identify scenarios of migration opportunities to the cloud computing. To justify the adoption, a set of factors should be considered for the assessment of the cost-benefit relationship. Moreover, companies should be able to select a provider according to their needs and profile. The evidences collected and discussed in this SLR is intended to gain and share insight from the literature so that companies can decide towards cloud computing. This paper has three major contributions: i) the identification of strategies and issues that companies have considered to migrate to the cloud; ii) factors that should be considered in the cost-benefits relationship while adopting and migrating to the cloud; iii) and finally aspects related to the selection of cloud computing service providers.
The rest of this paper is organized as follows: Section 2 provides background related to the research area and emphasizes the differences between this systematic review and previous systematic reviews in the domain. The subsequent sections outlines the
PROBLEM STATEMENT AND SCOPE
In this section, we present the concepts related to cloud computing to justify why we position our contribution of this SLR. Based on a systematic search, we also link to existing secondary studies that discuss aspects related to the migration to the cloud and correlated factors. Many enterprises have adopted the paradigm of cloud computing where producers and consumers (of information) do not necessarily reside within the same physical proximity (Li et al., 2011) (Mahesh et al., 2013) . Studies have revealed that cloud computing adoption by enterprises is primarily based on their perceptions about cost reduction, ease of use and convenience, reliability, sharing and collaboration and lastly but not the least, security and privacy .
Cloud computing comprises basically three services. Probably the most popular is the Softwareas-a-Service (SaaS). It relies on the principle that instead of installing software on the clients machine and updating it with regular patches, the applications are available (hosted) over the web for the consumption of the end-user. This scenario enables the achievement of economy of scale . The companies that provide SaaS most of the time hire the Platform-as-a-Service (PaaS). The main idea of PaaS is that instead of buying the software licenses for platforms like operating systems, databases and middleware, these platforms along with software development kits (SDKs) and the programming languages (such as Java, .NET) are made available over the web . The last is the Infrastructure-asa-Service (IaaS). It refers to the tangible physical devices (raw computing) like virtual computers, servers, storage devices, network transfer, which are physically located in one central place (data center) but they can be accessed remotely and used over the web using the login authentication systems and respective passwords ).
These three services described above are deployed following four different models: i) Public cloud is available from a third party service provider via web and is a very cost effective option to deploy IT solutions (Mell and Grance, 2011) ; ii) Private cloud is managed within an organization and is suitable for large enterprises (managed within the walls of the enterprises). Private clouds provide the advantages of public clouds, but still incur capital expenditures (Mell and Grance, 2011) ;iii) Community cloud is used and controlled by a group of enterprises, which have shared interests (Mell and Grance, 2011) ;iv) Hybrid cloud is a combination of public and private cloud (Mell and Grance, 2011) . This paper focuses on public cloud providers and the three types of cloud computing services: SaaS, PaaS and IaaS.
This study has the goal to shed some light on the practices involved in the adoption of cloud computing. The results of this study are expected to help different types of companies to decide for this adoption and how they can plan it. For this end, the study present different approaches, techniques and tools to overcome difficulties and challenges in the context of cloud computing. The scope of this review is specific to identify strategies that can help organizations to migrate and adopt cloud computing, their perception of the cost-benefit relationship of this adoption and how companies can select service providers that best fit their needs and profile.
The scope and coverage of this systematic review differ significantly from previous reviews. During the conduction of this study, we found four systematic literature reviews (SLRs) focusing on the following themes: migration to the cloud computing (Jamshidi et al., 2013) , service composition (Jula et al., 2014) , service evaluation and challenges and concerns when building cloud-based architectures (Breivold et al., 2014) . Despite being relevant source of information for companies that plan to adopt the cloud computing paradigm, none of these previous SLRs focused specifically on the relationship among the issues target in this paper. This relationship is indeed relevant for both the adoption and migration to the cloud.
RESEARCH METHODOLOGY
In contrast to a non-structured review process, a Systematic Literature Review (SLR) (Brereton et al., 2007) and (Kitchenham and Charters, 2007) reduces bias and follows a precise and rigorous sequence of methodological steps to research literature. SLR rely on well-defined and evaluated review protocols to extract, analyze, and document results as the stages conveyed in Figure 1 . This section describes the methodology applied for the phases of planning, conducting and reporting the review.
Planning the Review
Identify the Needs for a Systematic Review. Search for evidences in the literature regarding how companies decide towards cloud computing in terms of (i) strategies to identify migration opportunities to the cloud, (ii) relevant factors for the assessment of the cost-benefit of this adoption of cloud and finally (iii) the selection of providers according to their needs and profile. Specifying the Research Questions. We aim to answers the following questions by conducting a methodological review of existing research: RQ1. Which strategies are used by companies to adopt and migrate to the cloud computing? Identifying goals, proposals and motivations for the adoption of cloud computing, help organizations to better characterize their needs and therefore provide conditions to a successful migration. RQ2. Which factors companies consider to assess the cost-benefit relationship of adoption and migration to the cloud computing? The knowledge of the costs and benefits of migration to the cloud computing can be used as a support for its planning and reference for other companies. RQ3. How companies select cloud computing service providers according to their needs and profile? The knowledge of successful strategies and problems raised by inappropriate selection of cloud computing providers allow organizations to be more confident to identify providers that best fit their needs.
These three research questions are somehow related to each other. However, studies could have discussed them separately. Regarding the cost-benefit relationship addressed by RQ2, it is possible that this relationship could be analyzed considering a specific provider. Moreover, there is the possibility of studies addressing this scenario comparing various providers with their respective characteristics analyzing to which extent they fit a company profile. This fact establish a close relationship between RQ2 and RQ3. Publications Time Frame. We conducted a SLR in journals and conferences papers from January 2005 to June 2015.
Conducting the Review
This phase is responsible for executing the review protocol.
Identification of Research. Based on the research questions, keywords were extracted and used to search the primary study sources. The search string is presented as follows and used the same strategy cited in (Chen and Babar, 2011): (("Cloud Migration" OR "legacy-to-cloud migration" OR "Cloud adoption") OR ("Cost" OR "Return of investments" OR "ROI" OR "Cost-benefit") OR (("Cloud Service" OR "Cloud Provider") AND ("Evaluation" OR "Selection")) AND ("Cloud Computing" OR "Cloud Services" OR "Cloud Interoperability") Selection of Primary Studies. The following steps guided the selection of primary studies. Criterion Description IC1 The publications should be journal or conference and written in English.
IC2
Works involving an empirical study or have "lessons learned" (experience report).
IC3
If several journal articles reporting the same study the latest article will be included.
IC4
The articles that address at least one of the research questions. Criterion Description EC1 Studies not focused on cloud computing.
EC2
Studies merely based on expert opinion without locating a specific experience, as well as editorials, prefaces, summaries of articles, interviews, news, analysis/reviews, readers letters, summaries of tutorials, workshops, panels, and poster sessions.
EC3
Publications that are earlier versions of last published work.
EC4
Publications that were published out of the period January 1st, 2005 to June 2015.
Stage 1 -Search string results automatically obtained from the engines -Submission of the search string to the following repositories: Digital Library ACM, IEEE Xplore, Science Direct and Google Scholar. The justification for the selection of these libraries is their relevance as sources in software engineering (Zhang et al., 2011) . The search was performed using the specific syntax of each database, considering only the title, keywords, and abstract. The search was configured in each repository to select only papers carried out within the prescribed period. The automatic search was complemented by a manual search to obtain a list of studies from journals and conferences. The duplicates were discarded.
Stage 2 -Read titles & abstracts to identify potentially relevant studies -Identification of potentially relevant studies, based on the analysis of title and abstract, discarding studies that are clearly irrelevant to the search. If there was any doubt about whether a study should be included or not, it was included for consideration at a later stage.
Stage 3 -Apply inclusion and exclusion criteria on reading the introduction, methods and conclusion -Selected studies in previous stages were reviewed, by reading the introduction, methodology section and conclusion. Afterwards, inclusion and exclusion criteria were applied. At this stage, in case of doubt preventing a conclusion, the study was read in its entirety.
Stage 4 -Obtain primary studies and make a critical assessment of them -A list of primary studies was obtained and later subjected to critical examination using the 11 quality criteria (Dyba and Dingsoyr, 2008) set out in Table 3 . Data Extraction. All relevant information on each study was recorded on a spreadsheet. This information was helpful to summarize the data and map them with its source. The following data were extracted Data Synthesis. This synthesis aimed at grouping findings from the studies in order to: identify the main concepts (organized in spreadsheet form), conduct a comparative analysis on the characteristics of the study, type of service adopted, cloud deployment model, and issues regarding three research questions (RQ1, RQ2 and RQ3) from each study. Other information was synthesized when necessary. We used the meta-ethnography method (Noblit and Hare, 1988) as a reference for the process of data synthesis. Conducting the Review. We started the review with an automatic search followed by a manual search to identify potentially relevant studies and afterwards apply the inclusion/exclusion criteria. The first tests using automatic search began in March 2015. We had to adapt the the search string in some engines without losing its primary meaning and scope. The manual search consisted in studies published in conference proceedings and journals that were included by the authors while searching the theme in different repositories. These studies were equally analyzed regarding their titles and abstracts. Figure 1 conveys them as 28 studies. We tabulated everything on a spreadsheet so as to facilitate the subsequent phase of identifying potentially relevant studies. Figure 1 presents the results obtained from each electronic database used in the search, which resulted in 1003 articles considering all databases. Potentially Relevant Studies. The results obtained from both the automatic and manual search were included on a single spreadsheet. Papers with identical title, author(s), year and abstract were discarded as redundant. At this stage, we registered an overall of 1031 articles, namely 1003 from the automated search plus 28 from the separate manual search (Stage 1).
We then read titles and abstracts to identify relevant studies resulting in 106 papers (Stage 2). At (Stage 3) we applied the quality criteria in each study and then we read introduction, methodology and conclusion to decide to consider 70 studies for the next stage. After applying the quality criteria, remained 66 articles to answer the three research questions -RQ1, RQ2 and RQ3 (Stage 4).
RESULTS AND ANALYSIS
This section presents the results of this SLR to answer the research questions RQ1, RQ2 and RQ3. Figure  2 conveys the selected studies and the respective research questions they focus on. As can be seen in the same Figure, 36 studies addressed issues related to RQ1, while 25 studies discussed RQ2 issues and, finally, ten papers addressed RQ3 issues. All selected studies are listed in Appendix and referenced as "S" followed by the number of the paper. Table 4 presents the top ten papers included in the review according to Google Scholar citations. These papers are evidences of the relevance of the issues discussed in this SLR and the influence these papers exert on the literature as can be confirmed by their respective citation numbers. Table 4 shows an overview of the distribution of the most relevant papers according to the addressed research questions. In the following paragraphs we briefly describe these papers. The paper [S41] that addresses RQ1 has the highest number of citations (483) 1 . It is related to RQ1 and RQ2 and analyzes the use of cloud computing in manufacturing business companies. It has been extensively used as a successful case of cloud computing adoption having as a reference parameters of a costbenefit relationship to guide such adoption. The paper [S55] has 477 citations according to Google Scholar and discusses issues related to RQ3. It describes the use of a tool called CloudCmp to perform benchmark suite for cloud platforms. This tool has been recognized as an important reference for benchmarking. To 1 Data obtained in 11/01/2015 this end, it identifies a common set of services offered by cloud providers, including elastic computing, persistent storage, and intra-cloud and wide-area networking. The authors argue that CloudCmp enables predicting application performance without having to first port the application onto every cloud provider.
The paper [S3] has 207 citations according to Google Scholar. The authors discuss how a proposed model can support companies to analyze several characteristics of their own business as well as pre-existing IT resources to identify their favorability in the migration to the Cloud Architecture (RQ1). A general Return on Investment model has also been developed here taking into consideration various intangible impacts of Cloud Computing, apart from the cost (RQ2).
The paper [S57] with 201 citations according to Google Scholar, proposes a framework and a mechanism to measure the quality and prioritize Cloud services providers. According to the authors, given the diversity of Cloud service offerings, an important challenge for customers is to find out appropriate Cloud providers that can satisfy their requirements (RQ3). This makes it difficult to evaluate service levels of different Cloud providers, justifying the use of a Analytical Hierarchical Process (AHP) based ranking mechanism to provide a quantitative basis for the ranking of Cloud services where the final ranking is based on the cost (RQ2) and quality . S41  483  RQ1  S55  477  RQ3  S3  207  RQ1 and RQ2  S57  201  RQ3  S65  196  RQ1  S4  170  RQ2  S2  153  RQ1 and RQ2  S54  132  RQ3  S59  77  RQ2  S64 74 RQ1
Studies Cited by Research Question
We have identified that six (S42, S51, S54, S58, S60, S61, S64) of the 66 selected studies reference the Technological Organizational Environmental (TOE) framework (Tornatzky and Fleischer, 1990) . It is an organization-level theory aimed at supporting organizations in the adoption and implementation of innovations. Based on this framework, the innovation adoption process is influenced by three aspects of the enterprise [S64]: i) technological context, which represents the internal and external technologies related to the organization; both technologies that are already in use at the firm, as well as those that are available in the marketplace but not currently in use; ii) organizational context is related to the resources and the characteristics of the firm, e.g. size and managerial structure; iii) environmental context, which refers to the arena in which a firm conducts its business; it can be related to surrounding elements such as industry, competitors and the presence of technology service providers. These papers are evidences that this framework is useful to guide organizations toward the adoption of cloud computing.
Strategies for the Adoption and Migration to the Cloud (RQ1)
This subsection has the goal to discuss how selected papers addressed RQ1: Which strategies are used by companies to identify scenarios of migration opportunities to the cloud computing? RQ1 Analysis. As can be seen in Table 5 , 25 papers proposed and discussed processes, strategies and frameworks to help companies in the decision of adoption and migration to the cloud. In the following paragraphs we contextualize how each of these papers contributes to RQ1. 
Adoption Support Type Reporting Studies

Experiences and
Case Reports S11, S18, S24, S25, S30, S31, S41, S44, S45, S66
Processes, strategies and frameworks S1, S3, S8, S9, S10, S14, S15, S16, S19, S20, S21, S23, S27, S28, S29, S50, S61, S62, S63, S64, S65 Tools S2, S5, S6, S13
The result of the analysis of the selected papers indicated that four studies proposed the use of tools to support companies to identify and evaluate scenarios of migration opportunities to the cloud. The studies and the respective tools are listed as follows: [S2] describes a cloud Adoption Toolkit that uses Cost Modeling techniques to examine cost of deploying IT system to the cloud. [S5] describes an evaluation of the tools (CPTS, CSA STAR, C.A.RE and CloudTrust) to compare them.
[S6] discusses the use of CloudMIG to support Software as a Service (SaaS) providers in semi-automatically migration of legacy software systems to the cloud. The desktop-to-cloud-migration (D2CM) tool that supports transformation and migration of virtual machine images, deployment description and life-cycle management for applications was designed to help researchers to migrate their applications to the cloud [S13].
On the other hand, 21 of the selected studies proposed approaches to guide the migration to the cloud:
The authors of [S1] performed an analysis of existing migration methods, classifying them in five migration strategies as presented as follows: (i) migrate to IaaS, (ii) migrate to PaaS, (iii) replace by SaaS, (iv) revise based on SaaS, and (v) re-engineering to SaaS. The similarities and differences between the migration strategies are discussed, and the challenges and future work about legacy system migration to the cloud are proposed. According to [S3], Cloud Computing adoption is influenced by characteristics such as size of IT resources, utilization pattern of the resources, sensitivity of the data they are handling, and criticality of the work performed by the company.
[S8] identifies resources rationalization by type of organization. A decision process aimed at supporting Information system migration to the Cloud, and propose a synthesis for the choice of Cloud structures according to type of organization.
[S9] describes a strategy to help software companies to decide of what is more convenient: to migrate or to start from scratch based on evaluation of costs, ROI, efforts and migration tasks.
Cloud Services Brokerages (CSBs) act as intermediaries between the consumer and providers. They are considered as a viable solution to address migration issues [S10].
[S14] shows that even small and medium-sized companies may have competitive advantages to migrate their applications to the cloud, presents a step-by-step process to support cloud adoption and migration decisions in the enterprise using for this the Decision Process called Cloudstep to support the migration decision. The author of [S15] uses InCLOUDer to assists organizations in adapting their applications to cloud environments according to their many interdependent criteria for cloud migration.
[S16] analyzes features of cloud computing services to determine the practicability and methodology to migrate legacy applications to the cloud and a compatibility checklist was used to estimate the cost of the migration. [S19] proposes an approach based on Model-Driven Engineering (MDE) techniques to migrate legacy systems to the cloud. In fact, it used business and technical factors to reverse engineer legacy software into models from which cloud-based software can be generated.
[S20] proposed a migration process framework outlining major steps and their concerns. This has served as a basis to extract critical problems in business and technical terms.
The Study [S21] presents Cloud-Assisted Live Media Streaming (CALMS), a generic framework that facilitates a migration to the cloud.
[S23] discusses the methodology of migrations along with the challenges and issues that usually acts as a barrier for organizations trying to pursue this goal. A set of migration patterns which span the continuum from legacy IT environment to the cloud is included as a common framework for aligning the various migration approaches developed.
[S27] combined the concept of BPR and GBPR to propose a framework based on paradigms to support migration to cloud. Three paradigms are proposed. The process paradigm refers to the jobs to be accomplished during cloud migration in terms of the examination of current processes, the development of new processes under cloud context, and the determination of the key performance indicators and key ecological indicators for new processes.
[S28] proposed a framework, namely PlanNegotiate-Implement-Check (PNIC), to analyze the customer concerns, categorize them from the perspective of trust and security, and develop a plan for building and sustaining trust.
[S29] discussed a cloud migration framework along with a successful migration case study of existing on-premise applications onto cloud using this factory based approach and migration framework.
[S50] proposed a flexible deployment environment to migrate existing application using Hadoop. The authors illustrated the migration of a text-mining application by a number of stages towards deployment in a cloud environment. In [S61] a research model was developed based on the innovation characteristics from the diffusion of innovation (DOI) theory and the technologyorganization-environment (TOE) framework. The [S62] study presented an extensible architecture for detecting software systems violations against limited access to the underlying file system or enforced restrictions regarding provided standard APIs. The violation detection process and the highlighting of crucial system parts are essential early-phase activities of the CloudMIG approach to support the migration of legacy systems to the cloud. Based on theoretical models and qualitative interviews, a model of relevant factors was developed. This model provides individual, organizational, technical, and environmental factors influencing the diffusion and acceptance of Cloud Computing among Small and Medium Enterprises (SMEs) [S63] .
[S64] discussed the main factors that were identified as playing a significant role in SME adoption of cloud services: relative advantage, uncertainty, geo-restriction, compatibility, size, top management support, prior experience, innovativeness, industry, market scope, supplier efforts and external computing support.
[S65] proposes a research model to assess SaaS-adoption at the application level, based on the transaction cost theory, the resource-based view, and the theory of planned behavior.
Finally, ten studies discussed case studies to illustrate the migration process. The [S11] presented a case study moving a traditional FTP server to the cloud implemented on Windows Azure. [S18] discussed the motivation, requirements and feasibility of migrating CiteSeerX digital library to provide an IaaS model in a private cloud are discussed in [S18], the challenges encountered prior to and during the migration and the post-migration issues and possible solutions are reported. In [S24] legacy systems are expanded and updated effectively with the use of open source virtualization server management software cloudstack. The security risk and solution relevant to an EHR (electronic health records) system deployment in a IaaS cloud is presented in [S25] cover only a fraction of the challenges facing a large-scale migration of public e-health systems to IaaS clouds.
[S30] discusses when to migrate software testing to the cloud from two perspectives: the characteristics of an application under test, and the types of testing performed on the application.
[S31] provides researchers and practitioners with empirical insights into the motivations for and experiences of implementing cloud enterprise systems based on two case studies.
The paper [S41] describes the possibilities of adoption cloud computing in the manufacturing sector and suggests two types of cloud computing adoptions, manufacturing with direct adoption of cloud computing technologies and cloud manufacturing. The migration of an on-premises web application, used on a secondary vocational school, to the cloud was analyzed in [S44] . It then compares the applications performance when deployed to a traditional Windows server versus its deployment to Windows Azure. [S45] abstracts from current market prices and investigates the interaction of cloud provider and clients from an analytical perspective. A general understanding of how providers and clients potentially benefit financially from Infrastructure-as-aService (IaaS) can help clients to appraise price uncertainty in strategic resource planning decisions. [S66] report an empirical study aimed at examining cloud computing adoption challenges and difficulties in the context of Small and Medium Enterprises (SMEs) in Ireland.
The Cost-benefits Relationship in the Adoption and Migration (RQ2)
dressed RQ2: Which factors are considered by companies to assess the cost-benefit relationship of adoption and migration to the cloud computing? During the analysis of RQ2, we identified that there is a myriad of factors proposed and used to analyze the cost-benefit relationship of cloud computing adoption. There is no consensus of which factors should be used for this end.
In [S3] a formula is defined to calculate the Return of Investments (ROI) of adopting Cloud Computing. An approach to detect performance antipatterns before migrating to CC based on static analysis was presented in [S12]. In [S4] the architectural features of CC are explored and classified according to the requirements of end-users, enterprises, and cloud providers themselves to support the cloud adoption. The [S2] study describes the Cloud Adoption Toolkit that provides a framework and a cost modelling tool to support decision makers. In [S16] the authors presented a compatibility checklist that is used to estimate the cost of application migration to PaaS. The migration of legacy applications to cloud computing was discussed in [S17], focusing on application performance analysis and providers characteristics.
[S22] discussed migration of agile based project to cloud in terms of cost, time and quality. [S23] Discusses some of the potential issues and challenges that organizations may face while considering to migrate workloads to cloud: Efficiency, agility, quality, security, governance and standardization in the delivery, consumption and operation of IT services, all at reduced capital and operational expense. In [S32] an analysis of the difficulties of companys traditional accounting system have been investigated. The factors affecting migration and adoption were studied and the best cloud deployment and service models complying with company requirements suggested.
The paper [S33] attempts to reflect on the issues associated with interoperability and portability, but with a focus on vendor lock-in. Moreover, the paper demonstrates the importance of interoperability, portability and standards applicable to cloud computing environments, provides a foundation for future analysis and review regarding the impact of vendor neutrality for corporate cloud computing application and services. In [S34] a critical review of pertinent business, technical and legal issues associated with vendor lock-in, and how it impacts on the widespread adoption of cloud computing was presented. A probabilistic model was adopted to evaluate the decision to migrate to cloud storage against the alternative to buy the storage devices and facilities under a probabilistic model for the evolution of storage characteristics, disk failures, and prices based on the Value-atRisk as a risk metric [S35] . Within the [S36] study proposes the use of a real option model to help think about when to switch to cloud based on the expected benefits, uncertainties and the value a company puts on money.
The [S37] study how mechanisms, namely, check pointing and migration, can be used to minimize the cost and volatility of resource provisioning. Based on the real price history of Amazon EC2 spot instances, several adaptive check pointing schemes in terms of monetary costs and improvement of job completion times are compared, schemes that apply predictive methods for spot prices and a study how work migration can improve task completion in the midst of failures while maintaining low monetary costs are evaluated. Other study focuses on factors as namely availability, portability, integration, migration complexity, data privacy and security [S38] . Study [S39] identifies and investigates a number of cognitive factors that contribute to shaping user perceptions of and attitude toward mobile cloud computing services by integrating these factors with the technology acceptance model. A structural equation modeling analysis is employed and results reveal that user acceptance of mobile cloud services is largely affected by perceived mobility, connectedness, security, quality of service and system, and satisfaction. A literature review on technological innovation characteristics in this context is conducted to identify potential gaps in ongoing research. The review also provides an overview of relevant empirical studies on cloud computing that are based on the Diffusion of Innovation (DoI) theory (Rogers, 2003) and the Technology Acceptance Model (TAM) (Davis, 1987) . Consequently, the focus is set on the examination of the factors compatibility, relative advantage, complexity, image and security & trust [S42] .
The [S43] study presents an analysis of how mobile device resources such as energy and bandwidth, along with cloud infrastructure resources, can be managed effectively in the mobile cloud domain. The best practice approaches for implementations is applied to existing works in the area, along with our Context Aware Mobile Cloud Services (CAMCS) cloud middleware and the Cloud Personal Assistant (CPA), the representative of the user within the middleware. In [S44] the cloud model discussed is composed of five essential factors: On-demand selfservice, Broad network access, Resource pooling, Rapid elasticity, Measured service.
[S51] proposes a tripod model of SaaS readiness that suggests that organizational users need to get prepared from technological, organizational and environmental aspects for the adoption of SaaS. A taxonomy to help profile and standardize the details of performance evaluation of commercial Cloud services [S52] .
In [S53] the de facto metrics adopted in the existing Cloud services evaluation work were collected and arranged following different Cloud service features to be evaluated, which essentially constructed an evaluation metrics catalogue. This metrics catalogue can be used to facilitate the future practice and research in the area of Cloud services evaluation. In [S58] the TOE (TechnologyOrganization-Environment) framework and HOT-fit (Human-Organization-Technology fit) model were used to investigate the critical factors affecting hospitals decisions regarding the adoption of cloud computing technology. Another study presents five factors influencing the cloud usage: ease of use and convenience, security and privacy, cost reduction, reliability, sharing and collaborating [S59] . The study [S60] discussed how cloud adoption intention, pricing and deployment options were derived from the TOE framework. The authors argued that the preferred pricing strategy results in part from a costbenefit analysis, and the deployment strategy results in part from risk analysis, were important issues that previous cloud studies have seldom investigated. 
Adoption Support Type Reporting Studies
Experiences and Case Reports S44
Processes, strategies and frameworks S2, S3, S12, S14, S16, S17, S23, S32, S33, S34, S35, S36, S37, S38, S43 Tools S2
Selecting Cloud Computing Service Providers (RQ3)
This subsection discusses how selected papers addressed RQ3: How companies select cloud computing service providers according to their needs and profile? According to Table 7 , eight papers proposed and discussed processes, strategies and frameworks to help companies to select Cloud Service Providers (CSP). Two papers propose tools to support this scenario and one paper focused on case studies to illustrate this situation. In the following paragraphs we contextualize how each of these papers contributes to RQ3.
According to (Garrison et al., 2012) , IT-related success is described through three categories of de- This systematic review provides evidence of strategies used by companies to identify opportunities to migrate and adopt cloud computing, how they assess the cost-benefit relationship and strategies behind the rationale to select providers. A spectrum of techniques and approaches has been identified that cope with various concerns, i.e., security and trustworthiness, elasticity, portability and interoperability, and cloud resilience. In addition, many studies look into reference architectures and cloud-based architecture design methods as well.
Implications for Research and Practice
The following types of validity issues were considered when interpreting the results from this review. Conclusion validity. There may be bias in data extraction. However, this was addressed through defining a data extraction form to ensure consistent extraction of relevant data to answering the research questions. The findings and implications are based on the extracted data. Internal validity. One possible threat is the selection bias. We addressed this threat during the selection step of the review, i.e. the studies included in this review were identified through a thorough selection process which comprises of multiple stages. Construct validity. The studies identified from the systematic review were accumulated from multiple literature databases covering relevant journals and proceedings. One possible threat is bias in the selection of publications. This is addressed through specifying a research protocol that defines the research questions and objectives of the study, inclusion and exclusion criteria, search strings that we intend to use, the search strategy and strategy for data extraction.
CONCLUSIONS
This paper presented a Systematic Literature Review (SLR) to identify, classify, and compare existing evidence on the strategies used by companies to identify scenarios of migration opportunities to the cloud, as well as the cost-benefit relationship of this migration and selection of CSP. Far from being anecdotal, the evidences collected and discussed in this SLR have the goal to gain and share insight from the literature so that companies can have more confidence and hence decide towards cloud computing. The major contribution of this paper is to identify new factors as well as to develop a sense of the relative weight of the costbenefit relationship and the selection of providers and their respective services. As future work, we plan to characterize how providers perceive the clients adoption and migration to the cloud computing paradigm and how they may adjust their strategies to better meet the needs of customers. We also plan to perform the snowballing technique by checking references of the selected studies in order to extend the number of relevant studies related to the research questions.
